UNITED STATES OF AMERICA 



TO WHOM IT MAY CONCERN: 



BE IT KNOWN THAT 



Marco FRANCIA 

of Via Dardano 2, 1-15033 CAS ALE MONFERRATO (Alessandria) Italy 

has invented certain new and useful improvements in and relating to: "An auxiliary 
sprinkling and recirculation device for wine-making tanks'" of which the following is a 
specification. 



i 



1 



DESCRIPTION 

The present invention relates to a recirculation and sprin- 
kling device to be associated with a fermentation tank or 
vat, particularly for carrying out processes for making wine 
from black grapes . 

In wine-making, it is widely known to use fermentation tanks 
or vats which are provided with means for recirculating the 
wine must that is being fermented from the lower region of 
the vat to the upper region, with sprinkling of the recircu- 
lated wine must onto the layer of marc (known as the head) 
which is floating on the must contained in the vat. 

Apparatus of this type is described, for example, in IT 1 
293 978 and US-A-0 042 443 in the name of the present Appli- 
cant, and comprises a tank provided with a separator which 
defines in the tank a main vat and an upper, secondary vat 
having associated valve means that are arranged to discharge 
the wine must periodically from the secondary vat to the 
main vat in order to sprinkle the layer of marc; a recircu- 
lation duct periodically supplies the wine must that is be- 
ing fermented from the bottom of the main vat to the top of 
the secondary vat . 

Variation of the outlet opening of the valve means associ- 
ated with the bottom separator or variation of the rules 
governing the opening and closure movement of the valve 
means enables the sprinkling stream and the wetting of the 
marc head to be modulated, improving the extraction of poly- 
phenolic, aromatic, and/or valuable substances contained 
therein, with substantial benefits to the wine-making prod- 
uct . 



Generally, the fermentation apparatus described above is 
dedicated to wine-making and has considerable dimensions 
which lead to a fairly high investment cost. 

A primary object of the present invention is to provide an 
accessory device which enables a conventional storage tank 
or fermentation vat to be converted into wine-making appara- 
tus that is provided with means for recirculating and sprin- 
kling the recirculated wine must in a stream, thus enabling 
a wine-making process with recirculation similar to that 
performed by the above-described apparatus to be performed 
in a conventional tank - which is generally available in the 
wine-making industry . 

Another object of the invention is to provide a recircula- 
tion and sprinkling device which is inexpensive whilst still 
having a capability for modulation of the sprinkling stream 
of recirculated wine must. 

A further object of the invention is to provide a recircula- 
tion and sprinkling device with also permits effective oxy- 
genation of the recirculated wine must. 

The above-mentioned objects, and others which will become 
clear from the following detailed description, are achieved 
by means of a recirculation and sprinkling device which can 
be associated with a fermentation tank in order to recircu- 
late the wine must that is being fermented from the base re- 
gion to the top region of the fermentation tank and to 
sprinkle the recirculated wine must in a stream into the top 
region of the tank, and which has the characteristics de- 
fined in the appended claims. 

Further advantages and characteristics of the device accord- 
ing to the invention will become clear from the following 



detailed description that is given with reference to the ap- 
pended drawings which are provided purely by way of non-li- 
miting example, and in which: 

- Figure 1 is a partially-sectioned, schematic, front eleva- 
tional view of a fermentation tank with an associated recir- 
culation and sprinkling device according to the invention, 

- Figure 2 is a schematic view showing an embodiment of a 
device according to the invention, in section, 

- Figure 3 is a view showing a detail of the device accord- 
ing to the invention, in section, 

- Figures 4, 5 and 6 are schematic views showing, in sec- 
tion, a detail of the device of the invention, according to 
embodiments which are intended particularly for use with 
fermentation tanks or vats having an out-of -centre upper 
opening or hatch, 

- Figures 7 and 8 are schematic views, respectively a front 
cross-section and a view from the top of a structural detail 
according to another embodiment of the device, and 

- Figures 9 and 10 are schematic front elevational views of 
fermentation tanks or vats with which a device according to 
the invention, particularly according to the embodiments of 
Figures 4 , 5 , 6 , 7 and 8 is associated. 

In the appended drawings, a recirculation and sprinkling de- 
vice according to the invention is generally indicated 2; 
the device comprises a tank 4 which is typically made of 
stainless steel and the cross-sectional dimensions of which 
are such that it can be fitted in a hatch or similar top 
opening 6 of a main fermentation tank, indicated 8. 



The tank 4 is fitted in the hatch 6 and fixed therein by 
fixing elements (not shown) which, naturally, may be ar- 
ranged and defined according to the specific characteristics 
of the top opening of the tank with which the device is to 
be associated. 

The tank 4 has a base 10 with an opening 12 with which valve 
means are associated; the valve means comprise a closure 
member 14, typically in the form of a plate, and an operat- 
ing rod 16. The rod 16 is actuated by an actuator 19, which 
is preferably electrically operated. 

The closure member 14, actuated by the actuator 19, is thus 
movable between a position of closure of the base opening 
12, and an open position, shown in broken outline in Figure 
2, in which it causes a first sprinkling stream of recircu- 
lated wine must to be delivered into the main tank 8 . 

The use of an electric actuator enables the opening position 
of the valve means to be determined precisely and also per- 
mits adjustment of the degree of movement of the closure 
member 14 between predetermined opening positions or between 
the fully-open position and the closure position so that the 
flow-rate and the shape, particularly the width, of the 
stream sprinkled onto the marc head can be varied. 

According to another characteristic of the invention, the 
device 2 comprises second discharge means for the wine must 
contained in the auxiliary tank 4; the second discharge 
means are associated with the valve means hereinbefore de- 
scribed and, in particular, with the closure member 14. The 
second discharge means comprise an opening 18 in the plate- 
like closure member 14, communicating with a tubular over- 
flow duct 20 which, in the embodiment illustrated, surrounds 
the rod 16. When the wine must inside the tank 4 reaches the 
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level of the mouth 22 at the top of the tubular duct 20, the 
wine must flows through the duct 20 and is discharged into 
the. tank 8 in a stream through the opening 18. 

A diffuser member 24 is preferably connected to the closure 
member 14, beneath the opening 18, and has a surface, pref- 
erably a conical surface, which is struck by the stream of 
wine must emerging from the opening 18, so that the stream 
is spread out like an umbrella. 

In a preferred embodiment, the diffuser member 24 is frusto- 
conical at the top with an aperture 24a, which by way of a 
non- limiting example, may be central, so as to be permeable 
to allow a local flow. 

The distance between the diffuser member 24 and the opening 
18 may also be adjustable so that the radial aperture of the 
stream can consequently be varied. 

In another embodiment shown schematically in Figure 3, there 
is provision for the use of a tubular rod 16a connected to 
the plate 14 and having the same function as the overflow 
duct 20; for this purpose, the rod therefore has radial 
openings in its wall, at a predetermined distance from the 
plate 14; these openings permit a flow of the wine must in- 
side the rod and the delivery of a stream through the open- 
ing 18. In this case, the tubular rod 16a is connected di- 
rectly to the actuator member 19. 

The rod 16a and the overflow duct 2 0 may have associated 
vortex-breaking and centring members 2 6 adjacent the closure 
member 14, for example, in a crossed arrangement and consti- 
tuted, for example, by rods and/or sheet-metal walls. 



In the simplest embodiment, shown in Figure 1, the recircu- 
lation and sprinkling device 2 according to the invention is 
associated with the upper hatch of a tank 8; the end portion 
of a recirculation duct 28 is fixed inside the device 2; the 
duct 28 optionally has flexible portions and comprises an 
intake portion 28a which draws off the wine must in the vi- 
cinity of the base of the main tank 8 and a delivery portion 
28b, between which a pump 3 0 is interposed. 

When, in the course of the fermentation process, it is de- 
sirable to perform must-recirculation stages, the operator 
arranges for the pump 3 0 to be operated in order to supply 
the wine must into the tank 4 of the device 2 . 

When the wine must inside the tank 4 reaches the overflow 
level, it is delivered in a stream through the opening 18. 
Another sprinkling stream can be obtained by moving the clo- 
sure member 14 to the open position; the width of this sec- 
ond sprinkling stream can also be varied by movement of the 
actuator 19 between predetermined positions of opening of 
the closure member 14 or between the closure position and 
the fully-open position, in accordance with predetermined 
rules governing the variation of its movement. 

To enable two distinct sprinkling streams to be emitted, the 
pump 3 0 is thus preferably able to deliver a flow of wine 
must such that it is possible to maintain a level of wine 
must in the tank 4 such as to permit a separate flow through 
the overflow duct 20, even when the closure member 14 is in 
an open position. 

The device according to the invention thus enables a high 
degree of operational flexibility to be achieved in the 
overall variation of the sprinkling stream. 



In a preferred embodiment shown in Figure 2, a duct 32, 
which is the outlet of a recirculation duct 28 feeding the 
tank 4, is associated with the tank 4 of the device 2. Said 
duct 32 may have a connector 3 4 which can be connected to a 
recirculation duct of the type 28. The duct 32 and the con- 
nector 34 are preferably connected by a three-way valve 3 6 
to which a further, outlet duct 3 8 is connected. 

The three-way valve 3 6 enables the recirculated wine must to 
be supplied selectively to the duct 32 or to the duct 3 8 
which enables the recirculated wine must to be delivered di- 
rectly into the tank 8, bypassing the device 2, by means of 
an optional auxiliary duct connected to the duct. 

Oxygenation means 40, for example, of the injector type as 
described in IT 1 293 978, may be associated with the duct 
32 in order to admit a flow of oxygenating air into the re- 
circulated wine must. Similar oxygenation means 42 may be 
associated with the outlet duct 3 8 for the oxygenation of 
the wine must that is readmitted directly to the main tank 
8. 

The duct 32 preferably extends inside the tank 4 to the vi- 
cinity of the base 10 and in any case is inserted in the 
tank in a manner such that its delivery opening is arranged 
at a distance from the base which is less than the distance 
of the inlet opening 22 of the overflow duct 2 0 from the 
base. When the tank 4 contains a head of wine must which is 
delivered by the overflow duct 20, the admission of a stream 
of recirculated wine must, aerated by the oxygenation means 
40, thus gives rise to a region of turbulence or bubbling of 
the oxygenating air in the head of wine must and improves 
the efficiency of the oxygenation process. 



8 

As indicated above, the device according to the invention 
can be associated with a conventional fermentation tank or 
vat, provided that it has an upper hatch or opening in which 
the device can be fitted. 

A further advantage of the device according to the invention 
is that it also enables tanks or vats having hatches or 
similar openings that are arranged in out-of -centre posi- 
tions such as, for example, those shown in Figures 9 and 10, 
to be converted into fermentation apparatus with recircula- 
tion and sprinkling. 

Figure 9 relates to a cylindrical tank with a side hatch 6a 
and Figure 10 relates to a vat, for example, made of con- 
crete, with a rectangular cross-section in plan and provided 
with a side hatch 6b. 

In this case, effective sprinkling of the recirculated wine 
must over the entire surface of the wine must and in par- 
ticular onto the floating head can be achieved with the use 
of a device 2 as described above, but provided with a clo- 
sure member of the type shown in Figures 4, 5, 6, 7 or 8 . 

In the embodiment of Figure 4, a wedge-shaped body 46 is as- 
sociated with the plate-like closure member 14, on the side 
facing towards the interior of the tank 4, and has an upper 
inclined surface 48 and a side wall 46 which extends paral- 
lel to a wall 10a that delimits the base opening 12 of the 
tank 4 . 

In this embodiment, movement of the closure member 14 to the 
open or partially open position gives rise to an asymmetric 
flow with preferential orientation of the sprinkling stream 
in a lateral position. Naturally, the shape and/or inclina- 
tion of the surface 48 can be varied in order to give rise 
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to a directional sprinkling flow, according to the position 
of the device 2 inside the tank for which it is intended. 

Other solutions suitable for producing an asymmetric and 
oriented sprinkling stream provide for the use of a plate- 
like closure member which is articulated laterally to the 
base 10 of the tank, or a plate connected to an operating 
rod and having a peripheral profile which projects asymmet- 
rically relative to the peripheral profile of the base open- 
ing 12 . 

As shown in Figure 5, the aperture run of the plate closure 
member 14 is limited by means of a stopping device of the 
type 52 or of type 50, jointly connected respectively to 
said plate 14 or to the base of the tank 4. Said stopping 
device is located at a site diametrically opposite to the 
direction of the prevailing flow, which is desired during 
the discharge of the tank 4. The stopping devices 52 or 50 
may be provided with adjusting means, so as to allow to mod- 
ify the extent of the aperture run in the area of the lower 
aperture of the plate 14 . 

In the embodiment of Figure 6, a lateral sprinkling stream 
is obtained by means of a base opening 12 having a mouth 
profile 12a lying in plane which is inclined with respect to 
the vertical direction. The plate closure member 14 is con- 
nected to a rod 16b, which is tilting with respect to the 
vertical direction and stopping means 54 are optionally pro- 
vided to limit the aperture of the closure member. 

The stopping means 54 may be provided with adjusting means, 
so as to allow to modify the extent of the run in the area 
of the lower aperture of the plate 14 . 
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According to another embodiment shown in Figures 7 and 8, a 
further possibility to obtain a directional sprinkling 
stream contemplates the use of supply duct 32a, which may be 
connected to a duct for recirculation of the wine must, for 
instance to the recirculation duct 2 8 or to the three way 
valve means 36, provided with one or more end nozzles 60, 
62, the outlet of which is adjacent to the base opening 12 
of the tank. Said nozzles are adapted to supply one or more 
streams of recirculated wine must with a jet oriented ac- 
cording to pre-determined directions through the base open- 
ing 12 of the tank when the closing member is open. Thus, 
directional streams of the recirculated wine must are ob- 
tained with an additional entraining effect on the discharge 
flow of the wine must accumulated in the tank. 

In all the above-described cases, a diffuser member 44 (Fig- 
ure 4), for example, with an inclined surface, may be fitted 
beneath the closure member 14 in order also to give rise to 
a lateral, directional delivery flow for the sprinkling 
stream emitted from the opening 18. 

Similarly to the case relating to diffuser member 24 of Fig- 
ure 3, in a preferred embodiment, said diffuser member 44 
may have an aperture 44a, which by way of non- limiting exam- 
ple, may be central, so as to be permeable to allow a local- 
ised stream of the wine must. 

Naturally, the principle of the invention remaining the 
same, the details of construction and forms of embodiment 
may be varied widely with respect to those described and il- 
lustrated by way of non- limiting example. 

Again by way of non-limiting example, the apparatus may also 
be controlled and monitored by means of automatic control 



and programming systems, rather than manually by an opera- 
tor . 



